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© Novel 11-aryloestrane and 11-ary (pregnane derivatives. 



© The present invention is concerned with 11 •aryloestrane and i:-arylpregnane derivatives, characterized in 
that these denvatives have the following structure: 



CO 




oo 

CM 



UJ 



wherein 

fl» is an aryf group with an -N-x 

Y 

group as substituent. X and Y each being separat H or a (1-4C) hydrocarbon radical or together a (2-6 C) 
hydrocarbon radical. 

Ra is an alkyl group containing 1-4 carbon atoms: 
Ri is H. OH, a saturated or unsaturated hydrocarbon radical containing i-8 carbon atoms .. at least 
provided with a hydroxy!, oxo. halogen, aziclo or nitnte group; an acyfoxy or an aJkoxy group; 
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R4 to a hy*oxvC^n tcytoxy or an a*o*y Group or an acyi group optonarty provided wm/hytoKyl. 
afccwy,ecyte*y*r halogen group; or R f R4 togtthar torn a rt^ tytttm: and v^tffc.. 
Ai la • hydroovton group containing t-4 carton atoms, and turner wtih prccesaes tor ma preparation o< 
* Theee compound* and with pharmaceutical preparations competing these compound*. Tha compounds 
- according to tha prtaant invention exhibit antlprogestin activity. 

... • » -, Ar* « »..m 
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Novel 11*afy*oeatrene and 11-erylpregnene dertvatrvoe. 



The invention relate* to r*w u-arytoettrane and n-a/ylpregnane denvatrvee. to method! for me 
'WSSE? u P^HMten Of M*d compounds, and alto to pharmaceutical preparations which contain said derivatives at 



an active constituent 



Inter aHa - are substance* which exhibit affinity for me progesterone receptor, such 
not exerting, or exerting to a contkJerawy reduced extent, the action of progetterone. 
Antlprogeetfns are tewm from the European Patent Application 0.057.1 15 
■ jiu: ft hee been found, however, that such antiprogestins. m addition to the desired antiprogestin activity, 

^'igsL.-^r. > V also •xhlbtt en andgtucocorttcoid activity which it undesirable if said substancos are !o be used as 



, if -tub group of compounds has now boon found which exhibit a strong antiprogestin and a weak or 
rorpexsfttfH t rog iucocorpco+o ecnvny. 

^fhe Irwertflon fteretore relates to sew steroids which are characterized in that said steroids have the 
foftowtng formuuju 



rs 




W" > 1 fit l*V aryi group w«h an 



-K — X 

Y 



X and Y each being separately H or a (1-4 C) hydrocarbon radical or together a (2-6 
ffi^^'^ * m 9Wup com>infc1 0 1-4 cart > on atome: 

J '^^^^v> C H, OH. e saturated or unsaturated hydrocarbon radical containing 1-8 carbon atoms, at least 

- ^* • m/d^acyt, en acyioxy or an ataxy group or an acyl group optionally provided with a hydroxy!, 
7^4 aaioxy. ecytoxy or halogen group; or R* and R* together torm a rtrig system; and 
■ fc* '"■ yffl ^e ■ JWi* fcs a hydrocarbon radteal containing 1*4 carbon atoms. 

.3 °The aryi group to Rt may be derived from, for example, benzene, biphenyl. naphthalene, anthracene or 



ph o nal e m u Phenyl Is the most preferred. The substituent is situated to the case of a phenyl group 

group with the formula 
X 



^^,^^l*^rably In the meta or para position. 
^^^'f ^''^' ^ ******* on tie aryi group is a 



< 
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The (1-4 O hydrocarbon radical in X and Y may, inter alia, be methyl, ethyl, vinyl, ethynyl. propyl. 2- 
prcpanyl, aftenyt, 1-prooynyl. bi;i>i and branched analogues thereof If X and V together form a 12-6 C) 
hydrocarbon radical, the hydrocarbon radical may be saturated or unsaturated: preferably, the hydrocarbon 
racftcaJ contains 4 or S carbon atoms. Preferably, X and Y are a saturated aikyi group containing i-3 carbon 
S atoms and. stiC more preferably, methyl. Rj is preferably ethyl or methyl and. sob more preferably, methyl. 
The (1*6 C) hydrocarbon radical Ri may. inter alia, be 3-nydroxyi*prooynyi. 3-iydroxyi-propynyi. 
chtoroetnynyl, bromoethynyl and 3*hydroxypropyl. The acyioxy group Rj ana P.* >s oreferabiy oenved from 
an organic carboxyflc acid containing MB C atoms such as aceuc acid, propionic acta, butyric aaa. 
trimethyiacetic add. phenylacetic acid, cyclopentyipropionic acid, phenyipropicmc ac:d. /aienc ac:d. racrcic 
to add. pelargonte acid, lauhc acid, palmitic acid, benzoic acid or succinic aao 

The alkoxy group Rj and R* is oreferably derived from an ether containing 1-12 C atoms sucr. as. *v 
example, methyl ether, ethyl ether, cyclopentyl ether, benzyl ether and tetrahyorooyranyi etner 

The acyl group R*. optional!^ substituted by a hydroxyi. alkoxy. acyioxy or naiogen grcuc. s oreferaoiy 
derived from an organic carboxyllc acid containing MB C atoms such as those already mentioned aocve 
rs Examples of suitable substituted acyl groups are hydroxyaceryi. Muoroacetyi. chkxoaceryi ano croocnyiox- 
yacetyf. 

K R] and R* together denote a nng system, the preference is for heterocyclic nng systems containing 5 
atoms In the ring and. in particular, for r.-ig systems in which me ring is bonded to position 173 of f he 
steroid sk e l eton by means of an oxygen atom which forms pan of the nng. The greatest preference is for 
so the following heterocyclic nng systems: s 

OH 





-. *° where the carter atom which is provided with an " is the carbon atom in position 1 7 of the steroid skeleton. 

In the case of R* and R* not together denoting a ring system, the greatest preference for Rj is (or a 
%V ' " saturated or unsaturated alkyl group containing 1-4 carbon atoms substituted at least with a hydroxyi or oxo 
' ' 1 group, and for R* for a hydroxyi group. 

WHh stffl greater preference. Rj lis an unsaturated aJkyl group containing 1*4 carbon atoms and 
*^ " v » containing f or 2 hydroxyi groupe. 

^ ***** gnxip may be bonded to position 6o or 64 of tr^ sterol skeleton, is a hydrocaibon group 

c on ta ining 1-4 carbon atoms, such as methyl, ethyl, propyl, isobutyl. emenyl. ethinyl, propenyl and butenyl. 
Preferably, Ri 1$ an aJkyl group containing 1-4 carbon atoms. For H%, the greatest preference is for methyl 
iF * " - The invention aleo relates to pharmaceutical preparations which contain one or more of tne compounds 
accorrjng so the invention as active constituent. The novel compounds can be administered orally, 
tntravegtnefly or parentaratty in the normal manner, in combination with pharmaceuticaiiy auxiliary sub- 
in the form o* tablets, pills, dragee* and other normal dosage forms. The dosage forms can be 



% 4 ^ prepared according to known galenic procedures. 



The administered amount of the compounds according to the present invention may vary within wide 
S^". : 4 ranges, e.g. 50-1000 mg and preferably 100-800 mg during a therapy which may last 1-10 days. If a one- 
day therapy ta appfted, the amount administered may vary between e g. 200 and 1000 mg. If. on the other 
* hand* a longer therapy, e.g. 5 days, is appOed the administered amount each day is lower, e.g. 10-200 mg. 
/v The compounds according to the qwftt invention can be prepared by starting from 1 i^-hydroxyoestr- 
B-en^.lT-dtone-a.lT-dHcetal or a corresponding 1^1-3 Oaikyi compound. The keta! groups have the 
.£ » formula: 

OR fi 



wherein R* end Rj denote an alkyl group containing 1-4 carbon atoms or R« and R; together form an 
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aikylene group containing 2*5 carbon atoms and wherein * indicate* the carbon atom at potion J and 17 of 
the steroid sxeiaton. This compound is aooxidizad. for example with m<hioroporb*uoic add *n CHtGt to 
the corresponding Sc.6<r-epo*y compound. After thii compound has btan reacted with a OVftgnard reagent 
aucft at RfMgCl. tha corresponding 5a.if4-dfhydroxy44'fti compound t$ obtained. Aftar a dot** 

s dehydration, (or example by means of phoapnorusoxycnioride (yiafdt 4* ,#l . a* u, i defcatatixaaon (yields 
3.i7-diketO) and saiecti** ketakution. a e^R*-***'. * ftni ^$vao»ar^3>i7«ciono^iitta) ia obtained, or a 
corresponding i$-<i-3 Chalky t compound. Tha 34au< youp has ma tama formula aa inown aoova Tha 
selective ketaiisabon ia earned out m an R4OH aiconoi m the presence ol an acid aa catalyst: « thta case 
Rr ia tha aama a* R« if me reaction ia cam#d out m me presence of a 0*0*. a keta) *• ootaineo m wnicn R« 

70 and Rr togamar form an alkylate group 

If ma above-mentioned 5o.ii*-dihydroxy«d-R* compound tt tuccataivaiy oenetaiixed oenydrated 
(yiakjs tha corresponding ttrf*nydroxy6o-«i-4-on#.3,i7-dion#), dehydrated (yietdf tha corrtaponang 6a* 
R*-4 4 ,4* n, -difw3.i7KJ»or>o) and selectively ketaiaed. a eo^.** 10 ' 4 l(,,( -oaatradiana-3.i7«oion^^katai 
ia obtained, or a correaponding 18*0*3 Oaikyi compound. 

ts Starting from said compounds and the aoove-mentioned corresponding 6d*R* compounds, the groups 
n positions 11 and 17 m the steroid skeMon can now be introduced. 

Thus, after reduction Of the 17-keto group to 17«,-0M.17«*H with e.g. NiBK* and after epowdauon of 
tha a 4 " 01 double bond, for example with m-chioroperOento< acta m CHjCii and NaHCOi. the R« group can 
oe introduced with simultaneous formation of an OH group m position 5« and displacement of tha doubia 

20 bond from 9(1 1) to 9(10) by reaction with an R. -containing compound R<-metalO<. X bemg a halogen atom, 
such aa RiMgBr. preferably in the presence of CuO m tetrahydrofuran or with an RiU compound. After 
oehydratien and hydrolysis (for example m 80S acetic acid at 75 # C or m 2 N MCI m acetone) compounds 
according to the present invention are obtained with R1 ■ H and Rt • OH. 

Another method of preparing compounds according to the present invention is to react the selectively 

29 * ketaJtead compound with an R> -metal compound (yields 17«.Rj. \7$-0H) in order s ubseq u en tl y to be 
epoxidiied and reacted with an fl,<ontainmg compound Ri-mete>X. wherein X * a halogen atom, such aa 
RiMgBr, preferably in the presence of CuCt in tetranydroturan or with an R*U compound. Anally, the 
compound snouid a'ao be dehydrated and nydrotyzed (yields 3-keto. a*), Smd stops are carried out 
anaiogoualy 10 the corresponding steps already described The incorporation of R< and R> may also be 

00 conducted in the reverse oroer in that case the selectively totalized compound is epoxxjized. reacted with 
RiMgBr in the presence of CuCl. reacted with RiMgBr or RjU dehydrated and hydrofyzed. 

A varidnt of the initial introduction of the groups in position 17 and s ub s equently m position 11 is the 
following. First a group, comonsing an oxygen atom which h*s been protected, ia introduced at 17a after 
the s e le c tive ketekxatton of the 6*-or 6«*R^ compound already descnbod. under the co n dWona already 

m described. This yields a corresponding compound with said group m position l7o and 170«OH. Subse- 
quently, group Ri is introduced analogously m tho manner aireedy described. Subsequently. 4 desired, 
unsaturated bonds optionally present in the group introduced at 17a are reduced. Dehydration and 
hydrolysis are subsequently carried out with simultaneous splitting off the protective group « the 17a 
substuuont so as to form compounds according to the present invention with 17J-OH, 17o-R*. The group to 

40 be iritrodiced according to this variant at l7o is preferably an alkyi. alkenyl or eJcynyi ether. The greatest 
preference is for groups with a terminal tetrahydropyranyl group. In the step in wtxch a part of the group 
introduced at 17a is split off. the ether group and. preferably, the tetranydropyranyf group is then sptft off to 
form an alky I. alkenyl or alfcynyl group with a terminal hydroxy group. Optionally, said group may be 
cyclixed with the 170-OH group. 

45 Another method of preparing compounds according to the present invention ia to etherify or 10 estenfy . . 
the 170H group after the selective ketalization. After compounds according 10 the present Invention have 
been obtained in wh»cn R, or R4 is OH. the hydroxy! group may then, it dttirid. be esterifled or etherWed 
according to methods known per se to obtain other compounds according to the invention. 

The compounds according to the invention are obtained by dehydrating and hydroiyzing a compound 

so having the formula: 
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ts wherein At. A). A* and At hn the same ironing as has already been deecnbed, with the proviso 
that if A* andtr A* denote an oxygernaxnaining group, Rj and A« may aieo be an oxygen-conuming 
group in which tha oxygen atom la protected by mains of a hydroiyzabie group, and wherein As and A? 
danoia an afcyi group containing M carbon atoms or A* and Ay together term an afrytsna group 
co n ta ining 2-9 carton atoms, to term compounds according to ma present invention. Pre ferab ly , the 

so dehydration and tha hydrolysis art carried out in ona stags, Tha tamptratura at which this ataga ts carrtad 
out la m ganaral b e t wee n 10 and 00 *C; tha reaction time is usually 16 minutes to 4 hours. Tha 
oanyoraporvnyoroiyan step is cameo out eccoimng vo a metnoo xnown par sa ana using agents Known par 

Mauch as. lor Sdiwl t wtih acetic a^d or with HCt in ac t o ns 

U^«|lu U ■nil'- 1 ^* — J,|.|| k.. m 1 ikj »— »i— - l — — — 1 

ins efvenoon n exptameo in mora oetSJJ oy maans or ma w lowing examples. 

as 

V a. Aaoiution of 44 g of ifrchloroperberueoic add (content 80%) in 0.5 I of methylene dtehtonda was 
addad dropwtae at •» 'C to a aoMton of 70 g of 1 1 /f-hydroxyoe*tr-5-ene-3, 1 7-dtona-3, 1 7-<*ethyieneacetaJ 
In M 1 of mathytana dtehioride. Tha aotubon obtained was stirred lor 2 hours at -1 5 # C and than poured out 
Into 1 I of IN eodbm hydroxide. The organic tayer was aspirated off. washed wMi 900 mi of 6% aodlum 
aulphite solution. 800 ml of 1N aodium hydroxida and 900 ml of water. Tha solution obtained waa dried on 

* anhydrous potaaaium carbonate* fUtarad and avaporatad down to npprox. 100 ml. Tha raatfua was stirrad 
tor aoma time with 200 ml of dttoopropytother, afiar which tha preciprtato obtainad waa Wtered off. Yield: 97 
g of 6a. 6s apoxy 1 1 *«hydroxy oasfran»-3, ^ 7-dlone-3. 1 7-diothylenoacetal. 

b. To a aolutton of tha laaar in 400 ml of dry toluana. 380 mi of a 1.4 M solution of mathyt 
magnesium chloride ki tatrahydrofuran wars addad dropwiaa. Tha mixture obtainad waa boiled tor 1 hour 

so with rata cooing aftar which it waa cooiad and poured out into an icacoid mixture of 200 mi of saturated 
ammonium chtortda solution and 600 ml of watar. Extraction was than carrtad out with attar {3 * 600 ml) 
Tha axtracts ware waahad with watar, driad on anhydrous aodlum suiphata and ev ap or a te d down. Tha 
raaldua r^stafaad from olaoprop^ 
dtona 8,1 7 dtot hyi a naa c atal b ei n g o b t ainad. 

ss c 15.0 g of the lattar ware dfoeolved in 75 ml ol dry dimethyl kxmemkje and 75 mi of dry pyridine. 

Aftar cooling to 0 •& 18 ml of phosphorus oxychtorida wara addad to this solution at a temperature of <9 
•C avaporatad down in vacuo. Tha now product obtainad (15.0 g) waa purified by chromatography using 
silica gal. 6.0 <; of 6*n^yloesire^i0),9<ilhdisn^ ware obtainad ss a 

colourless oil. ■ ♦too*. 

so d. 15.0 g of this product ware dissolved in 150 ml of 70% acebc acid and haatad tor i hour at 50 # C. 
Tha reaction mixture was pourad out into sodium hydrogencarbonate solution and extracted with ether. Tha 
¥tm iayars ware waahad until nautral. driad and avaporatad to drynass in vacuo. Yiald: 12.0 g of 6^ 
mathytoastra^(l0).9f 1l>-d**na-3 f 17-diona as a colourless oil [atf ■ ♦ 291 *. 

a 12.0 g of this product ware dissofvad in 170 ml of mathanoi. Aftar 5.7 g of matonic acid had toaan 

ss addad. stirring waa earned out for 6 hours at room temperature. Tha solution waa neutralized with sodium 
hydrogencarbonsta solution and extracted *rth thar. The ether layers w«ra wwhad until nautral. driad and 



^ V^i*ipo*tf • down. 12J g of • crude product were obtained which wit punfled by crvomatography usmg 
^ t aiBca gtL 9J> g of 6^-m«hytoWt-5(lO).9<11H«^3J7-dk^ 3,3-dimethylacetal were obtained it a 

* COtoUrtest oMoli 0 • *2*4V 
I '^x ' -V " f. A sotoon of 21.0 g of propergyi alcohol tetrahydropyranyl ether in 120 ml of dry THF was added 
v ^ v\ "if dropwise in 16 mtn to a solution of amy! magnesium bromide prepared from 3.0 g of magnesium and 10.2 
' ' ' > ml of ethyl bromide in 1 10 ml of THF. After stirring for 30 min.. ? solution of to g of 8*methytoestre-5(l0)- 
,9(11)-diene»3,17<dJone 3,>dimethytecetai in 90 ml of THF was added dropwise. After being stirred for 3 
; ' hours, me reaction mixture was poured o*rt into 500 ml of a 10% NHiCI solution and extracted with ether (3 
O * 300 miy The ether extracts were washed with water, dried on anhydrous NazSO< and evaporated down, 
re The residue was chromatographed using silica gel. 9.8 g of ^^hydroxy^d-methyl-^tt-tf- 
tetrahydropyrany loxy - 1 -propyny Doestra-fl 1 0MX 1 1 Hflene-3-one 3,3-dimethyiacetai betng obtained. 

g. 94 g of the product obtained in step If. were dissolved in 200 ml or methylene chloride. After 5 0 
g of sodium hydrogencarbonate had been added, cooling was carried out to *30 V C and 5.4 g of m- 
chto roperbonaxc add were added scoop-wise after which stirring was earned out for a furtner 3 hours 

rs be t wee n *10 and 0 # C, Sodium hydroxide solution was now added and the reaction mixture was extracted 
with ethyl acetate, the organic layers were washed once with sulphite solution anc then washed until neutral, 
dried and evaporated down in vacuo. 10.1 g of amorphous product were obtained which consisted of a 
mixture of epoxides which was processed further in the crude state. 

h. 1.23 g of copper(f)chkxide was added at -10 *C to a solution of pKlimethylaminophenyl 
ao magnesium bromide in tetrahydrofuran prepared from 5.23 g of magnesium. 180 ml ot tetrahydrofuran and 

40 g of p-bromodimethytaniHne. After rtkrtng for t hour a solution of 10.1 g of the product obtained in step 
■ 1 g. in 120 ml of tetrahydrofuran was. added at -10 *C. After being sUrr^d for 2.5 hours at room 
temperature, the solution was poured out into an ammonium chloride solution and extracted with ethyl 
acetate. The organic layers were washed until neutral, dried, evaporated down in vacuo and the residue was 
v-ir ss chromatographed using slice gel. 10.1 g of crude product were obtained which were heated with 150 ml of 
■ ' , 70% acetic add 'm 2.5 hours at SO # C. After neutralization with sodium hydrogencarbonate. extraction was 
carried out wtth etfter. The organic layers were washed until neutral, cried and evaporated down in vacuo. 
r - S; The residue was puifted by chromatography using allien gel. 5.29 g of pure 1 1 /9-(4-<dimethylamino)phenyih 
1 7*-hydroxy-1 7<H3-t hydroxy- 1 -propy ^y!H^-rr>emy toestra^.&-dieoe->on« were obtained as a yellow amor- 
& as pfcoussubsance;(ag° • ♦r/0* (c • i.CHCIi). 



3.5 g of llHMdimethylamino)phenylKl7tf-hydroxyM7a^ 
<*one-3-ono were dissolved in 250 ml of absolute ethanot and hydrogensted in the presence of 2.8 g of 
' Under catalyst untH i equivalent of hydrogen had been absorbed (1.5 hours). The catalyst was filtered oft 
"^38- snd the fWtre* evaporated down in vacuo. After chromatography using sIHca gel. 2.4 g of ii/H4- 
*; as (dlmethylaminoH)henyf>l7^ **• 
obWnetfcl^lf ■ ♦i85Mc • t.CHQi). 



V, 



A solution of 2 g of 1t^4^dirnemylarnjno)phenylH7^ 
eafera-4,fr<Jiene-3^one kt 200 ml of a 1/1 mixture of toluene and ethanol was hydrogensted in the presence 
of 200 mg of 5% Pd-BaSOi until 2 equivalents of hydrogen had been absorbed. The catalyst was filtered 
so off and the ftitrafte evaporated down. Chromatography using siCca gel yielded 1.2 g of amorphous 

WfcnethylernJrio)pheny1H 7j-hydroxy- 1 7«-(3-hydroxy- 1 ^opy IHtf ^thyloestra^,9<Uene->one; [oj|° » 
♦ 199* (C • t.CHCb). 



SS 
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It 4. 



4 



~ a 



•T^*'' A 80(11400 of 10 9 Of 115H4^dlmemylamino)ph ny I}- 17 ^hydroxy 1?«-<3-hydfOxy1-pfOCyJ>-6/J-ff>othy 
S )oe*tra-4.9<liene-3-one in 200 ml of methylene dichionde was added to a stirred suspension of is g of 
pyridWum chlorochromate m 200 ml of methylene dichforide. The mixture obtained *a» .tirred for 30 
minutes at 20 *C. diluted with 400 ml of ether and filtered using hyfio. The filtrate was concentrated and 
Chromatographed using silica gel. In this manner. 4.5 g of tid-{4^imethYiam»noiphenyiH7J-hydroxy-6d- 
methyf-3-oxo* 19-noM 7crpregna-4.9°dien*-2i<arboxaidehyde were ootamea. very predominantly n the 
form of ft* cycf'c seml-acetal. This product was dissolved m 400 mi of toluene and. after 45 g of 
sMvercarbonat*Cetfte (Fetron's reagent) had been adoed. it was boiled for 5 hours with reflux :oc«ng. 22.S 
g of silvercarbonat*CeWe was then again added and boiling was earned out for a further 2 hours, the 
reaction mixture was cooled, filtered and evaporated down. The residue was enromatograoheo over swea 
gel, 10 g of ii£-{4-<dimethyiaminoK>h^^ 

carbor/Hc add gamma-iectone being obtained as a yellow amorphous substance; (ofc : • * 144* tc » i. 
CHCbV 



10 



IS 



0.0 g of p-totuenesulphonyl chloride was added to a solution of 1.2 g of i i^-t^dimethylamino^phenyil* 
l7j^hydroxy-l7»-<34iydroxy-t^ in 15 ml of pyridine. After stirnng 

for 6 hours, 100 ml of water were added, after which me mix ture obtained was extracted with ether. The 
r tracts were washed 5 times with water, dried on anhydrous Na*SO* and evaporated down. The residue 
was chromatography using silica gel with toluene/ethyl acetate 1/1. This yielded 0.7 g of pure i i^4- 
fdtai*etf>ylarfUno)r*^ tfH^furanJ^-one: [a]? - 

♦ W (C • I.CHOs). 




i) 150 ml of 4N hydrochloric acid were added to a solution of 39 g of 5a, 11 tf-dihydroxy-6<J- 
methykmtr a r^ t l7^ooe-3J7^thyteoeac6taJ in 550 mi of acetone. The mixture obtained was boiled for 
4 hours under reflux cooling, cooled, evaporated down to a smalt volume and diluted with water (200 ml). 
Extraction was than carried out with ethyl acetate <3 * 200 ml), after which the extracts were washed with 
water, dried on anhydrous sodium sulphate and evaporated down. The residue was recryitalttzed from 
dttso-propyi ether. The crystals obtained were then recrystaHized from acetonitrile. u.2 g of pure lijJ- 
hydroxy-Cermethyto 

v b) 10 ml of thkmyl chloride were added dropwise in the course of 30 min. to a solution of 8.85 g of 
110^hydroxy-6a-methytoes^^ ir 150 ml of dry pyridine at -35 *C while stirring thoroughly. 

» After; stirring lor 45 minutes at -15 *C. the reaction mixture was poured out into 1 I of ice-water. Extraction 
with metylene dtehloride yielded an organic layer which was washed with water until neutral, dried on 
sodium sulphate, filtered and evaporated to dryness in vacuo. Yield: 9 g of 6a*fnethyloestra*4.9<ii>-diene* 
3,17-dtone. 

c) The 9 g of 6crmethyloestra-4.9(i i)-diene-3.l7-dione thus obtained in crude form were dissolved in 
275 ml of methanol and cooled to 0 9 C. 1.1 ml of acetyl chkxide were added to this cooled solution at 0-5 
*C while storing. After stirring lor 30 minutes at 0-5 *C. the reaction mixture was neutralized by adding a 
saturated sodium bicarbonate solution and then pouring out into 200 rr.i of water. Extraction with methylene 
dichtoride yielded an organic layer which was washed with water until neutral, dried on sodium sulphate, 
filtered and evaporated to dryness in vacuo. After purification by chromatography using silica gel. 2.5 g of 
pure 6 u ■ m et hytoestra*5< 1 0), 9(1 iVdiene-3,i7-dione 3-dimeihyiacetal were obtained. 

d) In a manner anaiougous to that d scribed in Example if.- ill., the compound obtained in Example 
6c was converted into 1l^4KlimethyiamirK>r^ 

methyto*ttre-4,9-dien#-3-one; fag 0 • t24 # (c - t.dioxane). 

In a manner analogous to that described in Exampl s 2-5. the following compounds w re prepared: 
1 iM4^dimethylamino)phenylH7^ n a-3- 
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one. 

11 J-[4»<dlmetnyltmin6)phenyiJ-iri*hydroxyi 7q.(3-hYdroxy-i-pfopyi)^-methytoettrt-4.9-diint-3-on#, 
1 1 M*-<din*thylamino>ph nyl}-i73-hydroxy^-memyl-3-oxo-l9^-i7a^regna-4.9-<Ji6n«*2l- 
carboxaldehyde. 

3 n3-(HaimetHvlamino^phenyl)-r7j-hydroxy 6o-methyi-3-oxo-i9»nor*i7o-pregna-4.9-diene»2Karboxyiic 
acid gamma*iactone. and 

1 1 d*{*-(dlmamyiamino)ph6nyi]^o-metnyi-4V5'H3ihyOrospiro-to«s:ra-4 9-diene-i7 2 <3>h-turan]-3-one. 
»o Example 7 

a) 43.8 g of magnesium turnings ware suspended m 150 ml of dry tetranydrofuran A solution of 13-* 
mi of ethyl bromide in 350 ml of dry tetranydrofuran was men added dropwise while stirring weil >n a 

*5 nitrogen atmosphere. The mixture was then stirred for 15 minutes at reflux temperature. After cooling to 
room temperature. « suspension of 44 g of 5a.6o-epoxy-U3-hydroxy-oestrane-3.l7-dione-3.l7- 
di thyfeneacetal in 500 ml cf dry toluene was add6d. After being stirred for 24 hours at room xemoeratvre 
followed by 30 minutes at reflux temoerature. the reaction mixture was cooled to room temperature and 
carefully poured out into a mixture of 750 ml of saturated ammonium chloride solution and 3 I of ice-water. 

20 Extraction with methylene dichtoride yielded an organic layer which was washed with water until neutral, 
dried on sodium sulphate filtered and evaporated down in vacuo. After recrystellization from diethyl ether. 
20 g of pure 5a.iitf-dihydroxy-6tf-ethyl-oestrane-3.t T dione-3.i7«diemyteneacc!af were obtained. Melting 
pent: 17T.2 # C; (ag 9 ■ -24 (c « i%.dioxane|. 

After the mother liquor had been purified by chromatography using silica gel followed by crystaJHration. 

« a further 11.8 g of said pure product were obtained. 

b) To a solution of 20.3 g of this product in 190 ml of dry pyridine and 190 ml of dry dimethyl 
formamid* 40 mi of phosphomsoxychlorfde were added at 35 minutes at 0 *C while stirring weft in a 
nitrogen atmosphere. The temperature was then raised to 50 *C. After being stirred for 6 hours at 50 +C, 
the reaction mixture was cooled to 0 *C and carefully neutralized with 400 ml of 5M potassium hydroxide 

oo solution. Jne mixture was then poured out into 1.5 I of water/ Extraction with ethyl acetate yielded an 
organic layer which was washed with water until neutral, dried on sodium sulphate, filtered and evaporated 
down in vacuo. After purification by chromatography using silica gel. 10.9 g of 60-ethyloestra-5(1O),9(lih 
dlene-3 ( 17-dione-3.l7-d*ethyleneacetal were obtained; (a]£° » +88Mc • -i%. dioxane). 

c) A solution of 20.8 g of this product in 230 ml of 70% acetic acid was stirred for 1 hour at 50 *C. 
m After being cooled to room temperature, the reaction mixture was carefully poured out while stirring well into 

a solution of 350 g sodium bicarbonate in 1.500 ml of water The precipitate was filtered off, washed with 
water until neutral and then taken up in methylene dichloride. This organic solution was dried on sodium 
sulphate, filtered and evaporated to dryness in vacuo. Yield: 18.1 g of 8^-ethy)oestra*5<i0).9(1iy^ene-3,l7- 
dione. 

40 d) In the manner described in Example 6c.. 13.3 g of 6tf-ethytoestrt-5<i0).9<ii>-diene^.i7-<Sone-3- 

dimethyiacetai. - +209* (c ■ 1%. cfcoxane), we obtained after acetahzatxxi from 18.1 g of 6tf- 
ethyk>eatra-5< 10>,90 1 Hfiene-3,1 7-dione. 

e) In the mmm described in Example tf-lh and 2-5 this compound was converted into the 
corresponding 64-ethyf end-products mentioned in Examples fh. 2. 3. 4 and 5. 

Claims 

i. ii-aryioestrane and fl-ary (pregnane derivatives, characterized in that these derivatives have the 
so following structure: 
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is 



At Is an aryl group with an 



-M-X 

\ 

Y 



group at sutoetttuent XwdY each being separat H or i (1-4C) hydrocarbon radical or 
hydrocartoon yadjoafc 

H* la an afcyl group containing 1-4 cartoon atoms; 

~Ri Is K OH, a saturated or unsaturated hydrocartoon radical c o n ta in ing 14 cartoon 
provided with a hydroxy!, oxo, halogen, erido or nrtriie group; an acyloxy or an ataxy group; 

R* 1s a hydroxyl. an acyloxy or an aikoxy group or an aeyt group opttonafty provided 
alcoxy, acyloxy or halogen group; or R$ artf FU together form a ring system; end ' 
Ri Is a hydrocartoon group containing 1*4 cartoon atoms. 

2. Compounds according to CWm. i, characterised In that Bi is an a mtnophonyl 
structure 



IIMCI' 



« IMM 

with a hydroxy** 




•row X end Y tech separately denote an eftcyi group containing t«4 cartoon 
* 3. Compounds eccordxtg to Claim t or 2, characterized In that At la methyl 
.4, Compounds accordxtg to Oofams 1*3. characterized m fiat fH la an 
ccxvexvng i^vsnjon nexus enc connrang i or <£ nyoruxyi groups. 

to Claim 1 1*3, characterized in Siet R$ and rV togaftar term 



& Compounds ecco rdtag toOafrns 1-4. characterized In ftat A* lo a hydroxy* group, 
;7."0ompounds according to CWma l* characterized In that At is an afcyl group 



M oaten 



\% VIMhod lor the preparation of co mp o u nd s according to Cujm 1, characterised m that a 
. having the formula 



f 
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to 



r9 wherein Ri. Rt. Rj. R* and R» have tr* same meaning as in Claim 1, with the proviso that if Ri and or R* 
dihoto an ox y gorxont aW n g group, Ri and/or R* may also be an oxygen-contaln*ng group m which me 
GKygen atom to protected by mean© of a hydrqlyiabie group, and 
f wherein Vk and R* denote an aflcyi group containing 1-4 carton atoms or R« and R* together form an 
'Hkylone croup con ta ining 2-8 carbon atoms, is dehydrated end hydroryzed to form compounds according 

ao jbOafcn U 

Wiamiaceutk* co mp oeWo n comprising at least one of the compounds accordtog to dUm t. 



■.fitful 
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